ISSR / Melipona / microsatellites / population genetics / stingless bees Microsatellites are a class of markers much used in population, phylogenetic and parentage studies because of their high degree of polymorphism, codominance and high reproducibility (De la Rúa et al., 2001; Oliveira et al., 2006) . Microsatellite sequences are amplified by PCR, using primers that flank the repeat sequences of nuclear DNA. The development of these primers, however, is the limiting factor for the use of these markers. Because of this difficulty, there are microsatellite primers developed for only three species of stingless bee, Melipona bicolor (Peters et al., 1998) , Scaptotrigona postica (Paxton et al., 1999) and Trigona carbonaria (Green et al., 2001) . However, considering the diversity of stingless bee species and their importance as pollinating agents in natural and cultivated environments (Kerr et al., 1994 (Kerr et al., , 1996 Heard, 1999 ) the design of further species-specific primers for stingless bees has become urgent.
Thus the objective of this study was to identify and characterize microsatellite primers specific to Melipona mondury Smith, 1863, a stingless bee species considered an important pollinator that is distributed throughout the Atlantic Rainforest in the states of Bahia, Espírito Santo, Rio de Janeiro, Minas Gerais, São Paulo, Paraná and Santa Catarina (Brazil) (Melo, 2003) . The primers were developed using the methodology proposed by Nest et al. (2000) , that is based on the amplification of sequences located between two inversely oriented microsatellites (ISSR -Inter-simple sequence repeats). Because it is a simpler and quicker procedure Corresponding author: M.G. Tavares, mtavares@ufv.br * Manuscript editor: Steve Sheppard when compared to other techniques used for this purpose, this methodology has been widely used to design microsatellite primers (Kanchanaprayudh et al., 2002; Francisco-Candeira et al., 2007; Provan and Wilson, 2007) .
To develop the primers, the DNA extracted from an M. mondury individual (Waldschmidt et al., 1997) , was amplified using the following ISSR primers: (GA) 8 • C (3 min), followed by 40 cycles at 92
• C (1 min), 55
• C (2 min) and 72
• C (2 min) with a final extension at 72
• C (7 min). The amplifications were carried out in volumes of 25 μL consisting of 0.2 μM primer, 8 μM dNTP, 0.5 U Taq DNA polymerase (Phoneutria), 1X of the PCR buffer and 20 ng genomic DNA. The ISSR fragments were purified and linked in the pGEM T-Easy vector (Promega) according to the manufacturer's instructions. After transformation in E.coli DH5α, 55 positive clones were sequenced.
The presence of microsatellite sequences was verified in the Simple Sequence Repeat Identification Tool -SSRIT (Temnykh et al., 2001) . Results showed that some sequenced fragments presented microsatellites corresponding to the ISSR primers at the 5' and 3' extremities as well as internal microsatellites. The analyses of these sequences allowed the design of 10 pairs of microsatellite primers for M. mondury using the program Oligo Explorer Version 1.2 (Gene Link Inc, www. genelink.com). These primers were tested by amplifying the DNA of 20 workers, representing a single population of M. mondury and 20 individuals of M. quadrifasciata, M. bicolor, M. rufiventris and Partamona helleri. The amplifications were made in reactions of 10 μL containing 12.5 ng genomic DNA, 1X Promega Taq PCR buffer (10 mM Tris-HCl, pH 8.3; 50 mM KCl), 0.5 or 0.25 μM of each forward and reverse primer, 0.1 mM dNTP, 1.5 or 1.0 mM MgCl 2 , and 1 U Taq DNA polymerase (Promega). The conditions for the PCR were: 94
• C (3 min), followed by 40 cycles at 92
• C (30 s), annealing temperatures specific for each primer (Tab. I) (1 min) and 72
• C (30 s) with a final extension step at 72
• C (5 min). The amplification products were separated in 8% polyacrylamide gel and the POP-GENE 1.32 program (Yeh et al., 1999) was used to calculate the Nei (H) genetic diversity, test the deviation of the loci for the Hardy-Weinberg equilibrium and the linkage disequilibrium.
Nine of the 10 loci tested were polymorphic (90.0%) and the number of the alleles ranged from 1 to 6 (Tab. I). The genetic diversity values ranged from 0.0 to 0.79 (mean = 0.41). Only the Mmo15 locus did not deviate from the HW equilibrium at the level of 5% and no linkage disequilibrium was observed.
These 10 microsatellite primers were tested in M. quadrifasciata, M. bicolor, M. rufiventris and P. helleri (Tab. II) 
